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@ Apparatus for detecting a steering angle and a stearinfl angiriar veloctty of a vrtilcle, 


(g) An apparatus for detecUng a steering angle and a steering 
angular velocity of a steering system mounted in a vehide. The 
apparatus has a sensor (16) mounted with respect to a steenng 
column tube (1 8) on a lower steering column tube (20) secured to 
the lower end of the tube (1 8) coaxialty therewith and a disc (1 4) 
secured onto the outer periphery of a steering shaft (12). The 
steering sensor has a projecting fonn in which a light emitting 
element (160) and a light receiving element (162) are provided. 
The projecting form of the sensor is designed so as to prevent the 

C4 light emitting element (1 60) and the light receiving element (1 62) 

^ from contacting the disc (14). 
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APPARATUS FOR DETECTING A STEERING ANGLE 
AND A STEERING ANGULAR VELOCITY OF A VEHICLE 


5 The present invention relates to an apparatus for 

detecting a steering angle and angular velocity of a 
steering wheel of a vehicle, and particularly to a steering 
sensor for detecting a steering angle and steer ing angul ar 
velocity. 

10 Heretofore, an apparatus for detecting a steering angle 

and a steering angular velocity is generally known, comprising 
a disc mounted on a steering shaft, and a sensor secured 
with respect to a steering coluran tube. The disc is 

designed to be rotated with the steering shaft, and has a 
15 number of small holes which are concentrically located 
thereon- The sensor has a li^t emitting element and a light 
receiving element, which are located on the opposite 
sides of the disc at positions opposite the series of holes 
in the disc. When the steering shaft is rotated by a 
20 driver, the disc rotates with the steering shaft. In 
this condition, the light transmitted from 

the light emitting element to the light 

receiving element is interrupted by the rotation of the 
disc. The degree of the interruption is proportional to the 
25 number of the rotations of the disc. The degree of the 
interruption is converted to an electric pulse and thereafter 
the steering angle and a steering angular velocity are 
calculated by the electric pulse. The present /^plicants have 
described an invention concerning the detailed structure of 
30 the sensor and the disc in European Patent ^^plication No. 84300080. 3, 
The sensor of the apparatus for detecting a steering 
angle and a steering angular velocity according to the 
aforesaid prior art, has been mounted on a gear box or a 
bearing wheel of the steering system. This mounting results 
35 in the following disadvantages: 
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(a) As there is limited space to mount th sensor 
on a gear box or a bearing wheel, it is difficult 
to assemble the sensor in the required position. 

(b) It is difficult to provide for movement of 
5 parts of the steering system to absorb steering 

impact energy generated when the vehicle crashes* 

(c) If the steering system includes a tilting device,, 
the accuracy of the sensor cannot be maintained 
when the tilting device is operated. 

10 (d) It is difficult to operate the steering wheel, 
(e) It requires a cover to protect the sensor from 
stones, dust or water. 

The present invention was made in view of the 
foregoing background art. It is an object of this 

15 invention to provide an improved apparatus for detecting 
a steering angle and a steering angular velocity 
of a steering wheel of a vehicle which overcomes 
or minimizes the above-mentioned disadvantages. 
To attain the above object, an apparatus according 

20 to the present invention includes a steering wheel 
operated by * a driver and a steering shaft to which 
the steering wheel is connected at an upper end 
of the shaft. A disc is mounted on and rotatable 
with the steering shaft. The disc has a number 

25 of holes, which are concentrically arranged therein. 
The steering shaft is rotatably mounted in a steering 
coliaran tube. A lower steering column tube is secured 
to the lower end of the steering column tube coaxially 
therewith. A sensor, which has a light emitting 

30 element and a light receiving element for receiving 
the light emitted by the light emitting element, 
is mounted on the lower steering column tube. 

The above object, features and advantages of 
the present invention will become more apparent 

35 from the following description of the preferred 
embodiment taken in conjunction with the accompanying 
drawings. 

Fig. 1 is a perspective view of a steering system 
provided with an afparatus according to the present inventioi; 
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Fig, 2 is a pcrBpective view of a steering ^haft provided 
with detecting means according to the present invention; 

Fig, 3 is an enlarged partial cross-sectional view of 
5 the embodiment of the present invention; 

Fig. 4 is a partial cross-sectional view taken along 
the line IV- IV in Figure 2; 

Fig. 5 is a reduced partial cross-^sect i onal view taken 
along the line V-V in Figure 2; 
10 Fig. 6 is a cross-sectional view taken along the line 

VI -VI of Figure 5; and , 

Figs* 7(a). (b) , (c) and (d) are vi ews which illustrate 
the assembling steps of the disc and the sensor a^ccording to 
the present invention. 
15 The present invention is described in detail with 

reference to the accompanying drawings which illustrate 
different embodiment of the present invention. 

Figure 1 shows a p>erspective view of a steering system provided 
with an .apparatus according to the present invention is 
20 applied to. The rotational movement of a steering wheel 10 
is transmitted through a steering shaft 12 to wheels (not 
shown in drawings). The . perspect i ve view of the steering 
shaft according to the present invention is shown in Figure 
2. A disc 14, which includes a number of small holes 
25 concentrically located therein, is mounted on the outer 
periphery of the steering shaft 12. A sensor 16 is located 
at the outer side of the disc 14, and is secured to a steering 
column tube. Figure 3 shows an enlarged detailed 
cross-sectional view of the apparatus according to the 
30 present invention. 

A steering column tube 18 extends downwards (the left 
direction in Figure 3), and an enlarged lower steering 
column tube 20 is secured to the lower portion of the 
steering column tube 18. The steering shaft 12 is inserted 
35 in the steering column tube 18. The steering wheel 10 is 
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connected to the upper end of the steering shaft 
"T^e lower part of the steering shaft 
12 extends within the lower steering column tube 20. The 
lower end of the steering shaft 12 is fixed by velding to 

5 shaft portion 22 of a yoke 24. A lower bearing 26 "is 

provided on the outer periphery of the shaft portion 22 of 
the yoke 24. The lower bearing 26 is secured by a 
retainer 28 to the inner face of the lower steering column 
tube 20. A snap ring 30, provided on the outer periphery of 

10 the shaft portion 22 of the yoke 24, prevents the lower 
bearing 26 from slipping out. A <3oliar 32 is fitted onto the 
outer periphery of the steering shaft 12 and is welded to 
the steering shaft 12. A holder 40 is press fi tted onto • the 
outer periphery of the collar 32. The holder 40 has a 

15 U-shaped cross-sectional form. The holder 40 is to hold the 
disc 14 thereon. Figures 5 and 7 illustrate the detailed 
structure of the holder 40. The holder 40 has side walls 
402 and 404, and a tubular portion 406 which 
connects the side walls 402 and 404. The 

20 disc 14 is secured to the central point of ti>e 

outer surface 408 of the tubular portion 406. The disc 14, 
as sbown in Figure 4, includes a number of small holes 50, 
which are ot the same Tonn and are positioned ccncentrically with 
respect to the axis of the disc 14 at regularly spaced intervals. 

25 The lower steering colurm tube 20 has an ^rture 52 at a position 
facing the holder 40. The. aperture 52 Is square. The 
lower part of the sensor 16 extends through the aperture 52 
into the inside of the lower steering column tube 20. The 
sensor 16 is fastened by screws 54 to a sensor mounting 
bracket 56. The bracket 56 is fixed to the lower steering 
column tube 20, as shown in Figure 4. 

The sensor 16 has a main portion 164 of a hexagonal 
cross-sectional form, a li^t emitting element 160, and a light 
receiving element 162, both of which are secured to the 
35 bottom face of the main portion 164. The light emitting 
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e:«nent 260 and a li^t receiving element 162 are separated fr m 
each other by a distance "Lj». The disc 14 is located on 
the central point of the distance "Lj". The sensor 16 has 
front side faces 165, a front intermediate side face 166, 
5 rear side faces 167, and a rear Lntermediate side face 168 
as shown in Figure 6. The sensor -16 is symmetrical with 
regard to a center plane "C-C" shown in Figure 6. The 
distance between the front intermediate side face 166 and 
the rear intermediate side face 168 is designed to be substantially 
10 the same as that defined between the . outer faces of the side walls 
402 and 404 of the holder 40. The li^t enittlng element 160 
and the light receiving element 162 are provided at the 
synroetrical positions with regard to a central plane "C-C" 
tiuxaugh the sensor 16 shown in Figure 7(d).. The light end-ttlng 
15 element 160 is designed to have the same thickness as that 
oi the light receiving element 162. There is provided a 
groove whose distance is "h^" between the li^t emitting 
element 160 and the light receiving element 162. 

The numeral 60 shoMOn in Figures 5, 6 and 7 designates a 
20 jig for avoiding contact of the thin disc 14 with the 

light emitting element 160 or the light receiving element 162 
when assenijling the sensor 16 in the correct position. The 
jig 60 has a pair of legs 62. and a bridge portion 64. The 
pair of legs 62 extend in parallel each other. The bridge 
25 portion 64 connects one of the legs 62 with the other leg. The j'B 
60 has a cross-sectional form of a U-shape. The distance 
between the inner faces of the legs 62 is designed to be 
same as that defined between the front intermediate side 
face 166 and the rear intermediate side face 168 of the 
30 holder 40. As the distance between the front intermediate 
side face 166 and the rear intermediate side face 168 of the 
holder 40 is designed to be same as that defined between the 
outer faces of the side walls 402 and 404. the distance 
between the inner faces of the legs 62 is designed to be 
35 same as that defined between the outer faces of the side 
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walls 402 and 404. Each of the legs 62 has an inclined tip 
end 66, and each of the tip ends is oppositely inclined. 
Each of the legs 62 of the jig 60 is fitted onto the outer 
face of the side walls 402 or 404 of the holder 40, thereby 
5 the jig 60 tightly grips the holder 40. 

The sensor 16 is assetrbled into the steering as 
following procedure: 

At first, the sensor 16 is held such that t^^e 
li^t emitting el ement 160 contacts the inner face of the 

10 side wall 402 of the holder 40, as shown in Figure 7(a). 
Next, the jig 60 is inserted from above onto the sensor 
16, and the legs 62 of the jig 60 fit into grooves 169 
defined in the sensor 16 shown in Figure 6. One of the 
inclined low ends of the legs 62 contacts with the outer 

15 periphery of the top end of the holder 40 as shown in Figure 
7 (b) thereafter both legs 62 are forced to move downward 
while keeping the contact with the outer surface of the side 
walls 402 and 404. The center plane "C-C* of the sensor 16 
becomes coincident with the plane of the disc 14. The 

20 sensor 16 is fastened by the sensor bracket 70 to the 

lower column tube 20 by screws 54 as shown in Figure 4. 
Finally, the jig 60 is removed from the sensor 16. 

When the sensor 16 is assembled in the steering 
column, the disc 14 does not contact with the 

25 ligjit emitting element 160 or the light receiving element 162. 
Hence, the disc 14 is not damaged during assembly. 
The sensor 15 can therefore detect accurately 

the steering angle and steering angular 

velocity. Workers can pronqitly asseinbie the sensor into the 

30 steering column by the use of the jig* Further, the jig can 
protect the disc Trxxn being adversely affected by striking with 
the light emitting element or the light receiving element when 
the steering column is transferred- 
While the present invention has been described in its 

35 preferred embodiment, it is to be understood that the 
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thereto, and other embodiments 
scope of the following Claims. 
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CLAIMS 

!• An apparatus for detecting a steering 
angle and a steering angular velocity of a rotatable 
part of a steering system mounted, on a vehicle, 
comprising a steering wheel (10), a steering shaft 

5 (12) to which the steering wheel (lO) is connected 
at an end thereof, a disc (14) having a number of 
holes (50) concentrically located therein, a steering 
column tube (18) in which the steering shaft (12) 
is rotatably mounted, a lower steering column tube 

10 (20) secured to an end of the steering column tube 
(18) coaxially therewith, a sensor (16), having 
positioned on respective opposite sides of the disc, 
a light emitting means (160) and a light receiving 
means (162) at locations opposite said holes (50) 

15 in the disc (14), characterized in that the disc 
(14) is mounted on and rotatable with the steering 
shaft (12) and that the sensor (16) is mounted on 
the lower steering column tube (20). 

20 2- An apparatus as cled-med in Claim 1, further 

comprising a holder (40) secured to the outer periphery 
of the steering shaft (12), the holder (40) 

having the disc (14) secured thereto at a central 
position along the length of the holder (40). 

25 

3. An apparatus as claimed in Claim 2, wherein 
the holder (40) comprises a longitudinal portion 
(406) which contacts the outer periphery of the 
steering shaft (12) and extends in the same longitudinal 
30 direction as. that of the steering shaft (12) and 
a projecting portion (402,404) which is connected 
to the longitudinal portion (406) and extends 
perpendicularly with respect to the longitudinal 
portion (406) of the holder (40), 

35 


SNSDOCID: <EP Oil 7611 A2_l_> 


0117611 

- 9 - 

4 . An apparatus as claimed in any of C3 aims 
1 to 3, rurtlier comprising a yoke (24) having a 
shaft portion (22), an upper portion of which is 
welded to a lower portion of the steering shaft 

5 (12). 

5, An apparatus as claimed in Claim 4, wherein 
a bearing (26) is provided between the outer periphery 
of the shaft portion (22) of the yoke (24) and an 

10 inner surface of the lower steering colunm tube 
(20). 


15 
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@ Apparatus for detecting a steering angle and a steering angular velocity of a vehicle. 

An apparatus for detecting a steering angle and a steer- 
ing angular velocity of a steering system mounted in a ve- 
hicle. The apparatus has a sensor (16) mounted w'lXh respect 
to a steering column tube (18) on a lower steering column 
tutie (20) secured to the lower end of the tube (18) coaxially 
therewith and a disc (14) secured onto the outer periphery 
of a steering shaft (12). The steering sensor has a projecting 
form in which a light emitting element (160) and a light re- 
ceiving element (162) are provided. The projecting form of 
the sensor is designed so as to prevent the light emitting 
element (160) end the light receiving element (162) from con- 
tacting the disc (14). 
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Mechanical/Physical column switch integration package 

The Mechanical/Physical Coluraa Switch Integration Package relates to a one- 
piece mechanical plastic housing that primarily supports one-piece or two-piece 
multifunction stalk switches and provides features to allow the clockspnng coil to attach 
to the bracket The bracket is secured to the column shaft housing. The physical 
integration is a reduction in the wires used to combine the switches to the automotive, 
vehicle architecture. 

It is common in a automotive vehicle column to support the multifunction 
switches and the clockspnng coil into a single bracket. The switches and the clockspnng 
coil then communicate to the automotive system electronics via wires. This new package 
provides the same functions, but at a reduced cost and complexity to the automotive 
architecture. 

In accordance with the provisions of the present invention, the 
mechanical/physical integration package is combined into a one-piece housing with the 
multifunction stalk switches being uniquely snapped into the housing. The reduction m 
the mechanization for each multifunction stalk switch not only simpliHes the package 
size for the switches but also reduces the number of wires for each multifunction switch. 
This reduction in mechanization combining the smaller snap switch package into a 
serviceable plastic housing is the uniqueness to this invention. 

Figure 1 is an oblique view of the one-piece plastic housing showing the unique 
sUde / snap location for the multifunction stalk switches. The low cunrent intenia_l stalk 
switches mechanization can then be multiplexed to reduce wire count and mass savings. 

Referring to Figure 1, the plastic one-piece housing is used to simplify the 
connection of the multifiinction stalk switches to the steering column. The snap and the 
svritch rail design le. If. is uniquely designed for serviceability and to secure the 
switches to the one-piece plastic housing. The slits within the one-piece plastic housing 
Ig, Ih, are designed to allow the switches to be removed from the one-piece plastic 
housing. The multifunction switches with their reduced package size are uniquely 
adapted to slide in and snap into the plastic housing, la, lb. The plastic housmg is also 
adapted to attach the steering column shroud to the plastic housing, Ic, Id. 

This package could potentially be pre-assembled . to a steering column or a 
modular cockpit assembly and shipped to an automotive vehicle assembly location. 
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